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2048no signiﬁcant difference in the average incidence of
CAS events per month for each month for each year of
the study period (Figure 1A). The number of cases
decreased consistently to a nadir in July. Age, male
sex, current smoking, hs-CRP, and winter and spring
were independently associated with CAS; the highest
association between hs-CRP and CAS was in the
summer. The CAS risk throughout the year was low
among young subjects <57 years of age and women.
Young subjects, women, and nonsmokers who expe-
rienced CAS in the summer were deﬁned as the
reference group. In the winter, older subjects and
men had a 2.4-fold and 2.5-fold higher risk of CAS,
respectively, while both nonsmokers and smokers
had a higher risk by 2.1-fold and 2.8-fold, respec-
tively. In the winter, a positive interaction occurred
between the hs-CRP tertiles and CAS risk, with odds
ratios of 1.91, 3.12, and 4.39, respectively, for the hs-
CRP tertiles. Among the other seasons, increased
risk was only observed in the highest hs-CRP tertile.
Different risk factors under different seasons had
different strength of association with CAS according
to stratiﬁed analysis. However, hs-CRP had a signiﬁ-
cantly interactive effect with seasons and monotonic
trend across 4 seasons under different risk proﬁles.
Multivariate Cox regression analysis revealed winter
was a signiﬁcant predictor of adverse prognosis in
addition to the highest hs-CRP tertile. Over a mean
follow-up period of 92 months in the CAS group,
2 sudden cardiac deaths and 1 cancer death occurred,
and a total of 48 patients had coronary events, in-
cluding 3 nonfatal myocardial infarctions. CAS epi-
sodes in winter and spring portended more recurrent
nonfatal myocardial infarction and CAS than attacks
in summer and autumn did (Figure 1B).
Although we controlled for confounding factors
using multivariate modeling, the possibility of un-
detected confounding is small but cannot be ignored.
Furthermore, the observational study design cannot
prove causality. Another limitation was that we did
not have data on prescription drug ﬁling and, thus,
therapies over time that might have inﬂuenced the
prognosis.
In conclusion, among patients without obstructive
CAD, CAS displayed seasonal variation with winter
and spring peaks, followed by autumn and summer.
Winter was an independent risk factor for CAS
and may have effects on the predictive roles of
age, sex, smoking, and inﬂammation toward CAS.
The interaction between winter and hs-CRP was
positive, linear, and monotonic; however, hs-CRP
had a threshold effect on other seasons. Both
elevated hs-CRP and winter predicted adverse prog-
noses. Patients who developed CAS in winter andspring had signiﬁcantly lower event-free survival
compared with those in summer and autumn.
Collectively, weather had both short- and long-term
effects on the development and prognosis of CAS.Ming-Jui Hung, MD, PhD
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Associations of Central
and Peripheral Blood
Pressure With Cardiac
Structure and Function in
an Adolescent Birth CohortThe Avon Longitudinal Study of
Parents and ChildrenMost studies relating blood pressure (BP) to target
organ damage measure BP at the brachial artery, but
pulse pressure (PP) and systolic BP (SBP) in the aorta
are lower than the corresponding peripheral mea-
sures. In adults, aortic (central) PP and SBP have
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2049been shown to be more closely related to target
organ damage and cardiovascular events (1) than
peripheral pressures. We compared central and pe-
ripheral PP and their associations with concurrent
measures of cardiac structure and function in a large,
population-based cohort of adolescents.
The ALSPAC (Avon Longitudinal Study of Parents
and Children) study, a prospective population-based
birth cohort study, evaluated 1,695 participants
(45% male; mean age 17.7 years) who underwent
echocardiography examinations. Exclusion criteria
included pregnancy and congenital heart disease.
The ALSPAC Law and Ethics Committee and the
Local Research Ethics Committee provided ethical
approved. Participants provided written informed
consent. Sitting peripheral BP was measured using
an Omron 705-IT, and central BP was assessed
by radial artery tonometry (Sphygmocor, AtCor
Medical, West Ryde, Australia). Echocardiography
was performed using ultrasound (HDI 5000, Philips
Healthcare, North Andover, Massachusetts) equip-
ped with a P4-2 Phased Array ultrasound transducer
according to American Society of Echocardiog-
raphy guidelines (2). Multivariable linear regression
was used to assess associations. Data for sexes
were pooled and models adjusted for age, sex,
and dual-energy x-ray absorptiometry-assessed fat
mass. Bootstrapping (10,000 replications) was used
to compare associations of central and peripheral PP.TABLE 1 Multivariate Associations of Central and Peripheral Pulse Pr
Outcome
Central Pulse Pressure, mm Hg
Mean Difference (95% CI)
per 10 mm Hg p Value
Me
Left ventricular mass indexed to height2.7, g/m2.7 (n ¼ 1,682)
Model 1* 2.17 (1.65, 2.70) <0.001
Model 2† 1.54 (1.07, 2.02) <0.001
Left ventricular internal diameter in diastole, cm (n ¼ 1,683)
Model 1 0.13 (0.10, 0.16) <0.001
Model 2 0.09 (0.06, 0.13) <0.001
s’, cm/s (n ¼ 1,645)
Model 1 –0.21 (–0.37, –0.05) 0.01
Model 2 –0.21 (–0.33, –0.05) 0.01 –
Left atrial size indexed to height2.7, cm/m2.7 (n ¼ 1,524)
Model 1 0.03 (0.02, 0.04) <0.001
Model 2 0.02 (0.02, 0.03) <0.001
Mitral E/A (n ¼ 1,636)
Model 1 0.05 (0.02, 0.09) 0.003 0
Model 2 0.07 (0.03, 0.10) <0.001
Lateral e’, cm/s (n ¼ 1,645)
Model 1 3.13 (1.25, 5.04) 0.001
Model 2 3.05 (1.01, 5.13) 0.005
Results are percentage difference in outcome per 10 mm Hg increase in exposure value
CI ¼ conﬁdence interval.Peripheral PP was higher than central (mean dif-
ference  SD: 19.7  4.9 mm Hg), and the difference
increased with increasing values of PP. Central and
peripheral PP were positively associated with left
ventricular (LV) mass indexed to height 2.7, LV
internal diameter, left atrial size, mitral E/A ratio (the
ratio of the peak early to the peak atrial mitral inﬂow
velocities), and peak myocardial wall velocities in
early diastole (e0). They also were inversely associated
with peak myocardial wall velocities in systole (s0)
(Table 1). Associations were signiﬁcantly stronger for
central compared with peripheral PP. Associations
were slightly attenuated after adjustment for fat mass
(model 2) but remained stronger for central PP.
Neither central nor peripheral PP were associated
with relative wall thickness, ejection fraction, or E/e0
(the ratio of the peak early mitral inﬂow velocity to
the peak early myocardial velocity in diastole) (data
not shown).
Wave reﬂections account for higher peripheral
than central PP (PP ampliﬁcation) (3). We show that
PP ampliﬁcation is particularly marked in young
people, and varies considerably between individuals.
Consequently, previous studies using peripheral BP
may underestimate the strength of associations be-
tween BP and cardiac measures in youth. This may
have important implications for diagnosis, prognosis,
and therapeutic management of elevated BP in
pediatric populations. In adults, high central PP isessure With Cardiac Measures
Peripheral Pulse Pressure, mm Hg Bootstrap p Value for
the Difference Between
Central and Peripheral
Pulse Pressure
an Difference (95% CI)
per 10 mm Hg p Value
1.32 (0.98, 1.66) <0.001 <0.001
0.97 (0.66, 1.28) <0.001
0.08 (0.05, 0.10) <0.001 <0.001
0.05 (0.03, 0.07) <0.001
–0.10 (–0.20, 0.01) 0.07 0.007
0.10 (–0.21, 0.004) 0.06
0.01 (0.007, 0.02) <0.001 <0.001
0.01 (0.008, 0.02) <0.001
.02 (–0.005, 0.04) 0.06 <0.001
0.03 (0.009, 0.05) 0.007
1.56 (0.35, 2.80) 0.009 0.001
1.32 (0.10, 2.56) 0.03
. *Adjusted for age and sex. †Model 1 plus adjustment for fat mass.
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2050associated with diastolic dysfunction (4). In adoles-
cents, we demonstrate that higher PP (particularly
central PP) is associated with increased LV mass and
left atrial size. The latter suggests some early unfa-
vorable impact on diastolic function. Positive associ-
ations between higher PP and lower early s0 also
suggest an early adverse inﬂuence of high central
PP on systolic function and ventricular-arterial
coupling (5), even at this young age. In view of the
current epidemic of obesity in youth, this may have
important implications for future cardiovascular risk.Diana L.S. Ferreira, MSc, PhD
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The Strain, the Valve,
and the LVOT ObstructionWe read with great interest the article by Ro et al. (1)
regarding the hydrodynamic cause of left ventricularoutﬂow tract (LVOT) obstruction in hypertrophic
cardiomyopathy (HCM), and we want to brieﬂy
highlight some aspects that potentially facilitated
the emergence of obstructive phenomena. Normally
the left ventricle circumferential strain was increased
toward the apex (2). This relative basal hypocon-
traction in the circumferential plane is favorable in
terms of outﬂow area shrinkage prevention. Notably,
in HCM patients the basal circumferential strain was
increased relative to the control group with a possible
unfavorable effect on LVOT diameter during ejection
(2). Interestingly, systolic anterior motion of the
mitral valve has been described in Takotsubo car-
diomyopathy (preserved basal contraction with api-
cal ballooning) and after mitral valve surgery with
mitral valve annulus undersizing (3,4). Taking into
consideration these reports, the previously men-
tioned alteration in the heart’s mechanical behavior
may be of particular importance in HCM. Addition-
ally, there is increasing evidence that ﬂow dynamics
are crucial for proper valve development (5), so the
reported elongation of the mitral valve, which
also contributed to LVOT obstruction (1,4), may be a
direct consequence of the ﬂow disturbances elegantly
described in the article and not a primary defect.
Despite important advances in understanding heart
mechanics in HCM, the ways in which mutations in
sarcomeric genes lead to these organ-level alterations
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